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Expert system is a branch of artificial intelligence, which is the most active and 
most impossible to be applied in prospect. While expert system is applied to the auto 
fault diagnose, it may preserve and make use of the experiential knowledge of the 
specialist, as well as integrate it with the domain knowledge of auto fault diagnosis, and 
therefore could enhance the fault diagnosis’s level, improve the fault diagnosing 
efficiency and resolve the practical engineering problems which is multi-solving, 
creative and complicated. Especially, the new generation of ES is produced via 
incorporating the Object-Oriented (O-O) theory with expert system, which according 
with the human's ideational habit, which being apt to construct and maintain 
knowledge-base, and which paving the way for the ES parallel processing, at the same 
time, it can realize the code-reuse, and shorten the period of ES developing. 
Object-oriented auto fault diagnosing expert system (OOAFDES) and its 
knowledge-base, reasoning mechanism, it will be viewed as the research object in this 
paper, the specific content as follows: 
1.The full-scale introduction of the conception of auto fault diagnose and its 
development in our country and broad, introduction of expert system (ES), O-O and 
analysis of the advantages of the O-O expert system, using O-O computer technology to 
solve the research of AFDES. 
2. The application of the knowledge expression method (KEM) in constructing 
AFDES knowledge-base. All of the knowledge involved in the process of auto fault 
diagnoses is classified through the analysis to it. Using the method of O-O KEM to 
Express the Knowledge of Auto fault diagnose. 
3. The research of O-O expert system's reasoning mechanism. We apply O-O KEM 
in AFDES, it would be applied to reasoning machine that default reasoning, message 
reasoning, inheritance reasoning and other reasoning means that have the O-O character, 
incorporating with the traditional inference method, introducing into blackboard control 
structure, implementing the front reasoning strategy to reason. 
4. The Research of Maintenance and Arrangement of Knowledge-Base in AFDES. 
According to the Arrangement of Knowledge in AFDES, this paper designed the 
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第一章  绪  论 


















































汽车故障诊断专家系统的研究始于 20 世纪 70 年代末，并用于工程领域的故











电控单元 ECU 的数据信息交互，达到快速诊断系统故障的目的。如 Yoo 等开发了
一个汽车 ECU 的诊断专家系统 DIASI，通过对电控单元的数据分析，结合专家诊断
知识，实现对电控系统的故障诊断。 



















第一章  绪  论 
系统的强大诊断功能。 










传统的 FMEA. FTA 以及事故树功能更强大[13] [19] [20] [31]。 
国内在汽车故障诊断技术的研究方面起步较晚。20 世纪 80 年代末，国内部分
高校和科研机构对汽车故障诊断专家系统进行研究，并相继发表了一些研究文献。 










































































































































    国标 GB5624－85“汽车维修术语”中对汽车诊断的常用术语作了如下规定:
汽车诊断指在不解体(或仅卸下个别小件)的条件下，确定汽车技术状况，查明故
障部位及原因的检查[8]。 
    汽车故障诊断技术是指研究汽车故障机理、汽车诊断理论、方法和检测诊断
技术的一门学科。它包括汽车故障机理、诊断数学和检测诊断技术三方面的内容。 
















    诊断数学是研究诊断信息的选择、采集、处理和判断的数学原理与方法。 
    检测诊断技术是诊断理论与方法的一种工程实现，它包括检测仪器的研制、
无损检测技术、寿命估计与预报技术和诊断系统等。 




    故障诊断技术至今已有很长的历史，可以说几乎是与机器的发明同时产生的。
初机械设备较为简单，维修人员主要靠感觉器官、简单仪表和个人经验就能胜
任故障的诊断和排除工作，我们把它叫做传统的诊断技术[29]。 


































    汽车故障是指汽车中的零部件或总成，部分地或完全地丧失了汽车原设计规
定功能的现象。 




    汽车故障按造成后果的严重程度又可分为轻微故障、一般故障、严重故障、
致命故障。 
    (l)轻微故障。一般不会导致汽车停车或性能下降，不需要更换零件，用随车
工具作适当调整即可排除。如气门脚响、点火不正、喷油不正、怠速过高等。 
    (2)一般故障。导致汽车停车或性能下降，但一般不会导致主要部件和总成的
严重损坏，可更换易损零件或用随车工具在短时间内排除。如来油不畅、滤清器
堵塞、个别传感器损坏等。 
    (3)严重故障。可能导致主要零件的严重损坏，必须停车，并且不能用更换零
件或用随车工具在短时间内排除。如发动机拉缸、抱轴、烧瓦、气缸裂纹等。 
    (4)致命故障。可能引起车毁人亡的恶性重大事故。如柴油车飞车、连杆螺栓
断裂、活塞碎裂、制动系统失效等。 
    汽车故障按发生的频率又可分为间歇性、持续性、突发性、渐发性故障。 
2.1.4 汽车故障的诊断方法 
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